The in vitro metabolites of 2,4,6-trichlorophenol and their DNA strand breaking properties.
The carcinogenic compound 2,4,6-trichlorophenol (2,4,6-TCP) was incubated with rat liver S-9 fraction. Three metabolites were identified: 2,6-dichloro-1,4-hydroquinone (DHQ), and two isomers of hydroxypentachlorodiphenyl ether (OH-Cl5-DPE). The latter are probably products of microsomal .OH radical attack on the trichlorophenol molecule forming phenoxy free radicals. These would undergo dimerizations with other molecules present in solution. The 2,6-dichloro-1,4-semiquinone free radical was identified by ESR spectroscopy. It is formed at physiological conditions in phosphate buffer at pH 7.2 and 7.8, with a more intensive signal at the more alkaline pH. The formation is probably due to the autoxidation of the corresponding hydroquinone. Incubation of a mixture of metabolites with PM2 DNA at pH 7.2 resulted in single strand breaks. Addition of catalase and dimethylsulfoxide (DMSO) inhibited the DNA strand scission. It was concluded that reactive oxygen species (ROS), produced during the formation of the semiquinone radical, were responsible for the observed DNA damage. The significance of the ROS and the semiquinone free radical is discussed in view of the reported tumorgenicity of 2,4,6-TCP in rats and mice.